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Abstract 


The number of people reducing their meat consumption due to ethical and environmental 
concerns is growing. However, meat reducers sometimes care for omnivorous or carnivo- 
rous pets, creating the ‘vegetarian’s dilemma’. Some meat-reducers opt to feed plant-based 
diets to companion animals, but others express reservations. Cultivated meat offers a possi- 
ble third path, but consumer perceptions of cultivated meat as pet food have received little 
scholarly attention. Using survey data from 729 respondents, we analyzed consumers’ will- 
ingness to feed cultivated meat to companion animals, particularly with reference to their 
own current dietary practices, and their own willingness to eat cultivated meat. Though not 
all our respondents willing to eat cultivated meat were willing to feed it to their companions, 
a large majority were (81.4%, 193/237). However, for those unwilling to eat cultivated meat, 
the story was more complicated. Vegans and vegetarians were less likely to say they would 
eat cultivated meat (16.4%, 39/238) than meat-eating respondents (40.3%, 198/491). How- 
ever, among vegans and vegetarians who would not consume cultivated meat, the majority 
(55.9%, 86/154) indicated that they would still feed it to their pets. Among meat-eating 
respondents, only a small minority (9.6%, 11/114) unwilling to eat cultivated meat would 
feed it to their pets. Consequently, we suggest that the potential market for cultivated meat 
for pet food is markedly different from the potential market for cultivated meat from human 
consumption. A key concern among our respondents about feeding cultivated meat to pets 
was a worry that it was not healthy, indicating that there may be easy gains in cultivated pet 
food’s uptake through messaging relating to safety and nutritional completeness. 


Introduction 


Animal agriculture is one of the leading causes of climate change, biodiversity loss, and water 
pollution [1]. At the same time, the COVID-19 pandemic has brought intensive animal agri- 
culture into sharp focus as a major driver of human health crises, including future zoonotic 
pandemics and the development of antibiotic-resistant strains of bacteria [2]. Animal 
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agriculture is also directly responsible for the death of tens of billions of terrestrial vertebrates 
a year [3]. Many of these animals, an estimated 99% in the United States [4], are raised in 
intensive operations and subject to considerable suffering. Both the death and the suffering of 
these animals raise serious ethical concerns from a wide range of perspectives [5]. Despite 
these assorted challenges, research suggests that many individuals—especially those committed 
to meat-eating—are not open to solutions that challenge intensive agriculture. For example, 
Dhont, Piazza, and Hodson [6] found that meat-eating played a role in the ‘willful disregard’ 
of factory farming as a catalyst for pandemics. 

While the negative consequences of animal agriculture are becoming increasingly familiar 
[7-9], it is rarely considered that food for humans is not the only driver of intensive farming. 
Yet conventional, meat-based pet food uses more than a quarter of all animal-derived calories 
in the United States, where dogs and cats consume 30 percent of all meat from intensively 
farmed animals [10]. In the United Kingdom (UK), 51 percent of households contained pets 
in 2020 [11]. There are also signs that pet ownership is on the rise, with over 17 million house- 
holds in the UK adopting a new companion animal since the start of the COVID pandemic in 
2020 [12]. These pets are predominantly dogs and cats, who usually consume meat at least 
daily. 

Calculating the ‘environmental pawprint of pet food is not straightforward, especially as 
some pet food utilizes ‘waste’ products deemed undesirable for human consumption [10, 13, 
14]. But the pet-food industry, which is worth around US$100 billion a year [15], provides an 
important income source for harmful farming industries, making them more profitable [16]. 
Trends in pet-food production towards so-called ‘human grade’ meat (meat perceived as of a 
quality suitable for human consumption), as well as potential changes in human dietary prac- 
tices leading to fewer ‘waste’ animal products, risk exacerbating the impact of pet food by 
demanding increased farming and slaughter primarily for pet-food production. All of this 
means that environmentalists concerned about the impacts of diet need to think not only 
about human dietary practices, but feeding practices, too. There is some evidence that younger 
pet owners are already doing so: a 2019 pet food industry survey saw 28% of respondents aged 
18 to 34 express interest in seeing more sustainably sourced pet food [17]. 

Similarly, health advocates should be concerned about the impact of the pet-food industry: 
intensive animal agriculture contributes to the risk of antibiotic-resistant bacteria whether the 
animals are farmed for human consumption or animal consumption [16]. At the same time, 
pet feeding practices can be problematic for individuals on ethical grounds. Vegetarians and 
vegans face what has been called the ‘vegetarian’s dilemma’ [18] or the ‘animal lovers’ paradox’ 
[19] when deciding what to feed their pets. While they want to do what is best for their pet, 
they also see a wrong in the slaughter of animals to produce food. 

Although a range of recent studies have suggested that plant-based diets are accessible and 
healthy for both dogs and cats [20-25], other studies have been more critical [26], and the 
uptake of plant-based feeding of pets has been very limited, even among vegetarians and veg- 
ans [27]. Cultivated meat (also known as cell-based meat, cultured meat, in vitro meat, clean 
meat, lab meat, cell meat, and other names) has been touted as part of the solution to the harm- 
ful way that animal protein is currently produced for human consumption [28]. In short, culti- 
vated meat is meat grown at the cellular level, rather than the organism level. Beginning with a 
small cell biopsy, taken from the animal (in principle) without harm or slaughter, so-called cel- 
lular agriculturalists can produce meat in bioreactors, without the need to grow a whole ani- 
mal. Cultivated chicken meat for human consumption is now available in both Singapore and 
Israel [29], and a range of start-ups are developing further cultivated meat products aimed at a 
variety of markets. Some of these start-ups are developing cultivated meat specifically for the 
pet-food market [16, 30]. Companies exploring cultivated meat as pet food include Because 
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Animals, Pristine Pet Food, and Wild Earth in the United States; Appleton Meats in Canada; 
Good Dog Food in the UK; and Five Letter Foods in Finland. 

The possibility of pet food utilizing cultivated meat-hereafter ‘cultivated pet food’, as con- 
trasted with ‘plant-based pet food’ and ‘conventional pet food’-has been championed by some 
animal ethicists [31], including those skeptical about the production of cultivated meat for 
human consumption [32], with the acknowledgement that pet food raises different social, ethi- 
cal, and legal questions to human foods [19]. These might include, for example, different regu- 
latory pathways, reduced ‘yuck’ factor, and differences in nutritional needs between humans 
and animals. 

Given these differences, it has been suggested that cultivated pet food could be a gateway 
product for the wider cultivated meat industry [16, 33, 34]. Pricing will be a challenge, given 
consumer expectations that pet food should be cheaper than food for human consumption. 
However, the possibility of using meats where the donor animal is less expensive to rear, such 
as mouse, fish, or invertebrates—or meats in which donor animals are not needed at all, because 
of the existence of immortal cell lines-may help address this. There is, further, less need for 
cultivated pet food to exactly replicate existing products, meaning its production may be less 
technologically challenging. There may also be a lower regulatory burden to bring cultivated 
meat to the pet food market, as the pet-food industry is generally less regulated than the mar- 
ket for human food. As such, though cultivated meat aimed at human consumers has been 
first to market, it remains possible that widespread availability of cultivated pet food will pre- 
date widespread availability of cultivated meat for human consumption. 

Despite the potential importance of cultivated pet food as a route to limit the harm of pet 
food and as a possible steppingstone for the nascent cultivated meat industry, there has been 
very little social scientific research on consumer perceptions of cultivated pet food. There has 
been a plethora of studies assessing consumer acceptance of cultivated meat as food for 
humans [35-43], but we are aware of only one study exploring consumer willingness to feed 
cultivated meat to pets. This is an Association for Pet Obesity Prevention (APOP) survey, com- 
pleted by 1,156 pet owners and 574 veterinary professionals in the US [44]. The survey asked 
pet owners which alternative proteins they would consider feeding their dog or cat. Signifi- 
cantly, ‘clean meat’ was the highest-ranking alternative protein: 55.2 percent of cat owners and 
55.8 percent of dog owners reported they would consider feeding clean meat while 27.9 per- 
cent of cat and 25.2 percent of dog owners responded “Maybe’. 

However, these results cannot be taken at face value. The survey also listed ‘cultured poul- 
try’, ‘cultured beef, ‘cell-based meat’, ‘cultured mouse’ and ‘lab-grown meat’ as separate 
options, yet these were each supported by less than 25 percent of respondents. The APOP did 
not give participants any information on what ‘clean meat’ or any of the other options were. 
The fact that more than twice the number of pet owners would feed ‘clean meat’ to pets than 
would feed ‘cell-based meat’ or a specific ‘cultured’ meat suggests there may be a misunder- 
standing of what these foods are. This survey did not unpack these results in relation to the 
owners’ own diet, nor did it interrogate the reasons why almost half the respondents would 
not feed ‘clean meat’. 

The present study aims to offer the first, preliminary enquiry into consumer willingness to 
purchase cultivated pet food. Crucially, it explores this in conjunction with consumer’s own 
diets, their willingness to eat cultivated meat themselves, and their current feeding practices. 
While some existing studies [35, 37] have found that vegetarians and vegans show less willing- 
ness to purchase cultivated meat for their own consumption, it is unclear whether a parallel 
unwillingness exists when it comes to purchasing cultivated pet food. While there is little to be 
gained environmentally or ethically by persuading vegans and vegetarians to switch from (pre- 
dominantly) plant-based diets to cultivated meat themselves, there are potential gains in 
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encouraging them to feed cultivated meat to their carnivorous or omnivorous pets, since many 
do not exclusively feed plant-based pet food [27]. 

Given that vegans and vegetarians have personally abstained from meat consumption, we 
assume-drawing on the findings of [27]-that this demographic is most likely to be interested 
in finding alternatives to conventional pet food. If so, vegans and vegetarians could provide a 
significant market for cultivated pet food, and even an early uptake market. This would be in 
sharp contrast to cultivated meat for human consumption, which, based on existing studies, 
would not find a substantial market among vegans and vegetarians. 

Such information will have significant economic value for cultivated pet food startups, as 
well as established pet food corporations developing alternative proteins for pets. It will also be 
valuable for advocates and policymakers pursuing the adoption of cellular agriculture to tackle 
urgent problems with the global food system; not only will uptake of cultivated pet food have 
value for its own sake, but it could provide a crucial bolster to the wider cellular agriculture 
industry. 


Methodology and data analysis 
Data collection and sample 


Participants were invited to take part in a multiple choice and short answer questionnaire via 
social media channels. To maximize the number of responses from pet owners with different 
dietary habits, the questionnaire was distributed among largely vegan (Vegan Runners, Uni- 
versity of Winchester Animal Welfare Science) as well as non-vegan (A Life Loved, Burn fit- 
ness community, the British Veterinary Nurse Association, Association for Pet Obesity 
Prevention) social media channels and shared within the first author’s own network of con- 
tacts. Respondents were encouraged to share the survey to facilitate a higher response rate and 
the data was collected between 18 June 2019 and 18 September 2019. Participants were 
required to be over the age of 16 and own a dog, a cat, or both. Participants who only owned 
herbivorous pets were excluded from participating in the survey. 

Before proceeding with the questionnaire, respondents were informed about the aims of 
the study (understanding their feeding habits, their attitudes towards both conventional pet 
food and cultivated or ‘cell-based’ alternatives) and the ethical considerations of the research 
project. The survey questions included references to ‘cell-based’ meat. However, at the time of 
submission, the authors decided to use ‘cultivated meat’ to follow the best practice in the field, 
and all tables and figures will refer to ‘cultivated meat’ rather than ‘cell-based meat’, even if 
original survey questions and responses referenced ‘cell-based meat’ specifically. All partici- 
pants gave their informed consent before filling the questionnaire and the study was supported 
by the research ethics board of the University of Winchester. 

The sample included 729 respondents (85% female) with 56% of respondents under the age 
of 40. Among the respondents, 21.8% identified as vegan, 10.8% as vegetarian, 4.3% as pesca- 
tarian, 26.6% as ‘meat-reducer’, and 36.5% as omnivorous. In the survey, ‘omnivore’ was 
defined as somebody who ‘consumes most animal meats’, and thus as separate from pescetari- 
ans and meat-reducers, both of whom may eat fewer meats than self-described omnivores (or 
aspire to do so). For the purposes of this paper, however, we combined the meat-eating catego- 
ries, since meat-reducers and pescatarians, unlike vegetarians and vegans, are meat-eaters, and 
divisions between the meat-consuming groups are much hazier than between meat-consum- 
ers, vegetarians, and vegans. Hereafter, then, ‘omnivore’ refers to respondents who consumed 
any animal meat, including self-described pescatarians and meat-reducers. 

The initial questions also recorded participants’ ethnicity (91.8% white), profession, loca- 
tion, and whether they owned a cat (32.7%), a dog (43.5%), or both (23.7%). Table 1 breaks 
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Table 1. Sample demographics. 


Full sample (N) 729 
Female (%) 85.3 Personal diet (% identifying as. . .) 

Omnivore 36.5 
Age (%) Meat-reducer 25.6 
16-20 12 Vegan 21.8 
21-30 25.2 Vegetarian 10.8 
31-40 29.8 Pescatarian 4.3 
41-50 20.2 
51-60 14.7 Type of pet (%) 
61-70 7.5 Dog(s) only 43.5 
71 and over 14 Cat(s) only 32.8 
Country of residence (%) Both dog(s) and cat(s) 237, 
UK 51.7 Relationship with pet (%) 
USA 19.8 Part of my family 59.1 
Australia / NZ 6.0 Like a child to me 28.1 
Belgium De) A valued companion 10.3 
Netherlands 2.3 A working animal (therapy animal/guide 1.0 
Spain 1.8 dog/other) 
France Le Just a pet 1.1 
Denmark 1.2 A cute addition to my household 0.4 
Finland 1.0 Protection 0.0 
Other Europe Bu 
Canada BD Ethnicity (%) 
India 2.3 White 91.8 
UAE 0.4 Mixed / multiple ethnic groups 2.9 
South Africa 0.3 Asian/Asian British/Asian American 22. 
China 0.3 Black/African/Caribbean/Black British 0.1 
Central / South America 0.1 Other ethnic group 1.2 
Japan 0.1 Prefer not to say 1.8 
Profession (%) Pet on a medical diet for. . . (%) 
Non-animal 80.9 No medical diet 88.5 
Animal (veterinary/animal nutrition) 7.3 Medical diet (diabetes/weight 11.5 
Animal (behaviourist/trainer) 5.1 reduction/renal disease/joint 
Animal (care/charity/advocacy) 4.8 issues/allergies, etc.) 
Animal (scientist/academic) 1.6 
Pet food industry 0.3 


https://doi.org/10.1371/journal.pone.0275009.t001 


down the demographic profile of the 729 research participants. Country of residence catego- 
ries were deduced from the open-ended question regarding location, and the participants’ 
descriptions of their profession allowed extrapolation of jobs explicitly associated with animal 
care, training, advocacy, or research. Two respondents worked in the pet food industry, and 


these were given a separate category. 


The researchers acknowledge that this sample potentially differs from the general popula- 
tion in several observable ways. First, there was a significant vegan bias: 21.8 percent of our 
respondents were vegan, while the number in the broader population is much lower. Though 
precise numbers of vegans are hard to calculate, Bryant [45] reviews 12 representative surveys 
of dietary habits in the United Kingdom in the 2010s and concludes that the number of vegans 
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is generally estimated at around 1-2% of the adult population, with vegetarians around 2-7%. 
This coheres a more recent, large-scale representative survey conducted by Ipsos Mori for The 
Vegan Society, which found that vegans made up 1.2% of the adult population of Great Britain 
in 2019 [46]. 

There was also education bias in our sample (generally middle class, affluent professionals), 
which can be partially attributed to the use of social media sampling [47], and gender bias 
(85.3 percent female). The gender bias can be explained by the nature of the survey itself. 
Women are, on average, more likely to be vegetarian or vegan [48], and more likely to own 
either a cat or a dog [49]. This is compounded by the fact that women are also more likely than 
men to fill out online surveys [50], and the fact that Facebook users are more likely to be female 
than the general population [47]. 

Incidentally, the focus on female attitudes to pet feeding may be justified considering evi- 
dence that it is mostly women who will be making the purchasing decision. Industry analysis 
from GenAnalytics suggests that women make the decision or influence the purchase of 93 
percent of food, represent the largest global market opportunity, and are expected to control 
75 percent of all household spending by 2028 [51]. Gender analysts Catalyst.org estimate that, 
on average, 67 percent of all UK household consumption is controlled or influenced by 
women, and this is much greater in many key household areas like food [51]. 

Regarding the vegan bias, a National Farmers’ Union report [52] predicted that vegans and 
vegetarians will make up a quarter of the British population in 2025, with flexitarians just 
under half of all UK consumers. The US sees a similar pattern: between 2014 and 2017, there 
was a 600% increase in people identifying as vegans [53]. The vegan demographic represented 
in this sample may therefore better predict the percentage of vegans in (British) society later in 
the decade, which could be when cultivated pet food launches in the market. Furthermore, 
research by Dodd et al. [27] suggests vegans and vegetarians may be more highly represented 
amongst dog and cat guardians, these groups accounting for 12 percent of their 3,600 sampled 
pet owners. 

It is important to note that all figures and data analysis within this paper should be under- 
stood as applying to our sample and will reflect the opinions and attitudes of a mostly female 
group with a heavy skew towards more middle class, educated consumers who tend to avoid 
meat consumption. This is likely to generate some unobservable characteristics that differ 
from the general population (a greater preoccupation with companion animal welfare and/or 
sustainability, for instance, is possible) that are difficult to control for. Nevertheless, some of 
our findings, especially those relating to the attitudes among vegans and vegetarian, present 
valuable findings that could serve as a starting point for future exploration. 

The overwhelming majority of respondents identified as white (91.8 percent). Those who 
were interested enough to complete the questionnaire are likely to have a close relationship 
with their pet, biasing the data towards those who see their pet as ‘like a child to me’ or ‘part of 
my family’. It is less likely that those who see their cat or dog as ‘just a pet’ would be willing to 
give up their time to complete a lengthy questionnaire about their diet. The questionnaire did 
not include other omnivorous/carnivorous pets, such as reptiles or ferrets, to avoid overcom- 
plicating the data. Further research could help clarify whether owners of such pets might have 
similar or different responses to owners of dogs and cats. 


Measures 


Participants were asked to provide information on their current feeding practices, including 
whether they fed their pet(s) meat, the frequency of feeding meat, and the type of food they fed 
to their pet(s) (ready-made branded food, homemade food, raw food). Participants who 
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owned more than one pet were encouraged to describe their divergent feeding practices in an 
open-ended question. Next, participants were asked about their attitudes to feeding their pet(s) 
meat and asked to disclose any potential concerns about their practice (health, environmental, 
animal welfare, or none). Respondents were also asked to describe their attitudes towards culti- 
vated meat and their willingness to feed it to their pet(s), along with the main reasons for wanting 
to remove conventional meat from the diet of their pet(s). The questionnaire then asked for the 
owner’s biggest concern about removing conventional meat from the diet of their pet(s), provid- 
ing Piazza et al.’s [54] 4Ns (meat is ‘necessary’, ‘natural’, ‘normal’, or ‘nice’) as options, as well as 
potential concerns about price and convenience of cultivated meat. Participants were able to select 
an option that stated that they had no concerns about removing conventional meat from the diet 
of their pet(s) and/or provide a more detailed answer in an open-ended question. 

Respondents were then provided with a short description of cultivated meat provided by 
Anderson and Bryant [36]: ‘Clean meat (also called cultured meat or in-vitro meat) is real 
meat which is grown from animal cells without the need to raise animals. It should not be con- 
fused with meat substitutes such as soy, since it is real animal meat: it has the same taste, tex- 
ture, and the same or better nutritional content as conventionally-produced meat’. After 
respondents were given this description, they were asked about their attitudes to consuming 
cultivated meat and chose their primary reservation. An ‘other’ option allowed participants to 
submit a comment expanding on their perception of cultivated meat for their own consump- 
tion. The same set of questions was then asked in relation to their attitudes to feeding their 
own pet(s) a diet based on cultivated meat. It was stipulated that if the respondent had more 
than one pet and the pets ate differently, their answer should only apply to their meat-eating 
pet(s). Respondents were then asked what would most help convince them to feed cultivated 
meat to their pet(s), with the ‘other’ option allowing for a more nuanced answer. 


Data analysis 


We conducted a series of exploratory analyses to investigate the factors affecting the willing- 
ness to feed cultivated meat to pets. Our primary goal was to find out whether willingness to 
feed pets cultivated meat depends on respondents’ own willingness to consume such foods. 
First, we provide general statistics on attitudes towards cultivated meat and general pet-feeding 
practices. We then move on to discuss the relationship between the willingness to consume 
cultivated meat and the willingness to feed it to pets. We discuss the main reservations to feed- 
ing cultivated meat and discuss whether respondents’ dietary choices (omnivorous or vegan/ 
vegetarian) affect their decision making. 

All data in the survey is categorical, and it was analyzed using Stata statistical software 
(Release 15. College Station, TX: StataCorp LLC). We used t-tests and tests on the equality of 
proportions to compare attitudes towards cultivated meat for human and pet consumption. 
More complex relationships are explored in models A1-A2, B1-B7 and C1-C10 in Tables 9-11, 
which were built using multivariate binary logistic regression. The demographic variables 
included in all logistic regression models were age, ethnicity, and gender. Other variables in 
the models included the participant’s diet, type of pet, and their pet’s diet. Variables whose 
effects were insignificant were not removed from models because their exclusion reduced the 
fit of the models as determined by AIC scores and the pseudo R-squared measure. In Tables 10 
and 11, we also include variables recording respondents’ greatest concern about removing 
meat from the diet of their pet(s), and the greatest concern about feeding cultivated meat to 
their pet(s). The dependent variable in all models concerned the willingness to feed pet(s) with 
cultivated pet food, with a binary outcome of ‘yes’ and ‘no/not sure’. Statistical significance 
was declared at p<0.05. 
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Would you eat cell-based meat yourself? 


eS 32.5% 
(1m not sure | 30.7% 
No 36. % 
0% 10% 20% 30% 40% 
% of respondents 


Fig 1. Willingness to try cultivated meat. 
https://doi.org/10.1371/journal.pone.0275009.g001 


Results 
Who wants to consume cultivated meat? 


As shown in Fig 1, 32.5% of all respondents in the sample were willing to consume cultivated 
meat. This finding broadly conforms with the results of similar studies carried out in Western 
countries like Belgium or the US, where acceptance of cultivated meat ranged between 32.9% 
and 39.3% [41, 42]. 

The slightly lower percentage in this study is likely due to the relatively high number of veg- 
ans and vegetarians surveyed: willingness to eat cultivated meat was much greater among 
omnivores, where 40.3% of respondents expressed their willingness to try it as opposed to only 
16.4% of vegans and vegetarians (see Table 2 below). 

This finding is in line with previous research which suggests that meat eaters, rather than 
vegans and vegetarians, could be the primary market for cultivated meat products for human 
consumption [37, 40, 55, 56]. Vegans and vegetarians may object to cultivated meat for a num- 
ber of reasons; for example, they may be unconvinced that cultivated meat is a genuinely 
harm-free product, perhaps because of the continued need for ‘donor animals’ [57] or product 
testing [58], or else they may believe that humans should not use animals for food regardless of 
whether animals are harmed [59]. At the same time, cultivated meat might be more appealing 
to omnivores, who have a higher degree of meat attachment [42, 60] and would only be willing 
to give up the consumption of conventional meat if the alternative did not differ in taste or tex- 
ture from the product they usually consume. 


Pet feeding practices 


As shown in Fig 2, 90.1% of respondents fed at least one of their pets meals consisting of ani- 
mal protein, with 77.9% of respondents feeding their pets terrestrial vertebrate animals 
(chicken, beef, pork, game, etc.). Only 9.9% of respondents fed a mostly vegan or vegetarian 
diet, even though 32.6% of respondents identified as vegan or vegetarian. This indicates that 
people are more willing to take up meat-free diets themselves than to feed meat-free diets to 
dogs and cats. 

As shown in Fig 3, among the concerns about removing meat from pet diets, 51.3% of 
respondents selected the ‘necessary’ quality of meat as the greatest concern. This was followed 


Animal protein in pets’ diet 


Vertebrate (chicken, pork, te NNN 77% 
Invertebrate (fish, insects) [NY 12.2% 
Very rare or none ( 9.9% 


% of respondents 


Fig 2. Animal protein in pets’ diet. 
https://doi.org/10.1371/journal.pone.0275009.g002 


PLOS ONE | https://doi.org/10.1371/journal.pone.0275009 December 30, 2022 8/27 


PLOS ONE Public attitudes to feeding pets cultivated meat 


What would be (or was) your biggest concern about removing animal meat from your pet's diet? 


Meats nate! [i 25.75, 


Meat is normal [fj 0.8% 


Meatis nice NY 5.9% 
Meat is nce lll 51.3% 
Meat is cheap [J 3.6% 
Meat is convenient J 3.6% 
No concerns NY 9.2% 
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 
% of respondents 


Fig 3. Primary concern about removing meat from pets’ diet. Please note that the figure includes the 3.7% of 
respondents who believed that meat might be necessary for the health of their pet due to a diagnosed medical 
condition. 


https://doi.org/10.1371/journal.pone.0275009.g003 


by the ‘natural’ quality, chosen by 25.7% of respondents. Comparatively few chose meat’s ‘nice- 
ness’ (5.9%), ‘normality’ (0.8%), price (3.6%), or convenience (3.6%) as their greatest concern. 

Table 3 below demonstrates that primary concerns about removing meat from pets’ diets 
were different for respondents who only owned cats and those who only owned dogs. On aver- 
age, cat owners were more likely to refer to meat’s naturalness and necessity as their main con- 
cern than dog owners. This is not surprising, as cats are obligate carnivores, while dogs are 
omnivorous. Cat owners were less likely to express no concerns than dog owners, which corre- 
sponds to their worries about the appropriateness of meat-free diets for cats [61]. Finally, cat 
owners were less likely to select the price and convenience of alternative diets as their main res- 
ervations. We think a possible explanation for this is that they, unlike some dog owners, are 
not thinking about the practicalities of meat-free diets. We contend that questions of price and 
convenience are more likely to enter if plant-based food is a genuine option, rather than an 
abstract possibility. If we are right, then plant-based pet food is not, for many cat owners 
among our participants, a real option, even while it might be for many of our dog-owning 
participants. 

To investigate concerns about removing meat from pets’ diets further, we disaggregated 
them by participant’s dietary choice. We divided the population into omnivores and vegetari- 
ans/vegans. As shown in Table 4 below, the biggest concern for vegans and vegetarians was 
similar to that of omnivores-that meat is necessary (46.2% of vegans/vegetarians and 53.7% of 
omnivores) for their pets. However, vegans and vegetarians were much less likely to identify 


Table 2. Attitudes to consuming cultivated meat, by participants’ diet. 


Participant’s diet 

Would you eat cultivated meat yourself? Omnivorous Vegan and vegetarian Total 
Yes 40.34 16.4” 32.5 

(198) (39) (237 

I'm not sure 36.5% 18.9" 30.7 

(179) (45) (224 

No 23.24 64.7" 36.8 

(114) (154) (268 
Total 100.0 100.0 100.0 

(491) (238) (729 


Survey respondents are grouped according to diet. Willingness to consume meat is shown as percentage and number 
in parentheses. Superscript letters indicate significant differences within rows (between diet groups) as determined 


by the two-sided test of equality for proportions where *® indicates p<0.05 and 4* indicates p<0.001. 


https://doi.org/10.1371/journal.pone.0275009.t002 
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Table 3. Primary concern about removing meat from pet’s diet, by pet type. 


“What would be (or was) your biggest concern about removing animal meat Dog Cat Total 
from your pet’s diet?” owners owners 
Natural: my pet is meant to eat meat 20.8" 33.9" 26.4 
(66) (81) (147) 
Normal: there is societal pressure to feed my pet meat 0.6 0.8 0.7 
(2) (2) (4) 
Nice: I would be unfairly depriving my pet by removing meat 7.9 4.2 6.3 
(25) (10) (35) 
Necessary’: I believe it would be a risk for my pet’s health to remove meat from 45.1° 55.2 49.5 
their diet (143) (132) | (275) 
Cheap: vegan or vegetarian pet food is too expensive 47° 1.3° 3.2 
(15) (3) (18) 
Convenient: it is difficult to find good vegan or vegetarian food 6.0° 0.8° 3.8 
(19) (2) (21) 
I have no concerns about removing animal meat from my pet’s diet 14.8 3.8" 10.1 
(47) (9) (56) 
Total 100 100 100 
(317) (239) | (556) 


Survey respondents are grouped according to pet ownership. Concerns about removing meat from a pet’s diet are 
shown as percentage and number in parentheses. Superscript letters indicate significant differences within rows 
(between pet owner groups) as determined by the two-sided test of equality for proportions where * indicates 
p<0.05 and “8 


Please note that 173 participants who owned both cats and dogs were excluded from the analysis. 


indicates p<0.001. 


' Please note the table includes 3.7% respondents who believed that meat might be necessary for the health of their 


pet due to a diagnosed medical condition 


https://doi.org/10.1371/journal.pone.0275009.t003 


concern over the ‘naturalness’ of meat for their pet(s) as their main reservation. A much 
greater proportion of vegans and vegetarians chose concerns about the price (7.14%) and con- 
venience (8.40%) of vegan or vegetarian pet food as their primary reservation, compared to 
omnivorous respondents (1.83% and 1.22% respectively). 


What is the relationship between consuming cultivated meat and feeding 
cultivated meat? 


Among all respondents, 32.5% stated that they would eat cultivated meat themselves (see Fig 
1), yet a much higher number- 47.3%-said that they would be willing to feed it to their pet(s) 
(Fig 4 below). 

The relationship between willingness to feed and willingness to eat is investigated in 
Table 5. It shows that a large majority of those who were willing to consume cultivated meat 
were also willing to feed it to their pets (81.4%). This is expected, since individuals are likely to 
have a high standard for the food they consume. If they deem it healthy and palatable for them- 
selves, they are also likely to judge it as suitable for their companion animals. The remaining 
respondents in this category mostly indicated that they were not sure (16.5%), and only a very 
small minority would eat but not feed the product (2.1%). Similarly, respondents who were 
not sure about eating cultivated meat were also most likely to be unsure about feeding it 
(67.3%). The most interesting finding, however, is that among those not willing to consume 
cultivated meat, a similar proportion of individuals was willing to feed it (36.2%) and not will- 
ing to feed it (39.9%). This suggests that the market for cultivated meat for human 
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Table 4. Primary concern about removing meat from pet’s diet, by respondents’ diet. 


Respondents’ diet 
“What would be (or was) your biggest concern about removing animal meat from your pet’s diet?” Omnivores Vegans and vegetarians Total 
Natural: my pet is meant to eat meat 29.74" 17.23° 25.65 
(146) (41) (187) 
Normal: there is societal pressure to feed my pet meat 0.41 0.82 
(2) (6) 
Nice: I would be unfairly depriving my pet by removing meat 5.09 5.9 
(25) (43) 
Necessary’: I believe it would be a risk for my pet’s health to remove meat from their diet 53.77 51.3 
(264) (374) 
Cheap: vegan or vegetarian pet food is too expensive 1.83* 3.57 
(9) (26) 
Convenient: it is difficult to find good vegan or vegetarian food 122" 3.57 
(6) (26) 
I have no concerns about removing animal meat from my pet’s diet 7.94 9.19 
(39) (67) 
Total 100 100 100 
(491) (238) (729) 
Survey respondents are grouped according to diet. Concerns about removing meat from a pet’s diet meat are shown as percentage and number in parentheses. 
Superscript letters indicate significant differences within rows (between diet groups) as determined by a two-sample t-test where * indicates p<0.05 and “® indicates 


p<0.001. 


* Please note the table includes 3.7% respondents who believed that meat might be necessary for the health of their pet due to a diagnosed medical condition. 


https://doi.org/10.1371/journal.pone.0275009.t004 


consumption might be different than the market for cultivated pet food, and that personal atti- 
tudes to cultivated meat are not always a good predictor of consumer behavior in relation to 
pet food. 

To find out why this might be the case, we disaggregated the results by participants’ dietary 
choices. As shown in Table 6, the greatest discrepancy between the willingness to consume 
and to feed cultivated meat is seen among vegetarians and vegans. Unlike omnivores, most 
vegans and vegetarians unsure about eating cultivated meat and unwilling to eat cultivated 
meat were nonetheless willing to feed cultivated meat to their pets (62.2% and 55.8% respec- 
tively, compared to 15.1% and 9.6% among omnivores). These are significant differences, 
demonstrating the important effects of dietary choices on potential for interest in cultivated 
pet food. 


What were the main reservations about feeding cultivated meat? 


Table 7 demonstrates that among those who said they would feed cultivated meat, the greatest 
proportion of respondents indicated that they had no concerns about it (44.9%). Another 


Would you eat cell-based meat yourself? 


ha £7 3°: 
1 ot sure NS 3.4.59, 
No TT 17.5% 


0% 10% 20% 30% 


50% 


Pd 
°o 


% of respondents 
Fig 4. Willingness to feed cultivated meat. 
https://doi.org/10.1371/journal.pone.0275009.g004 
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Table 5. The relationship between the willingness to consume cultivated meat and the willingness to feed cultivated meat to pets. 


Would you eat cultivated meat yourself? 
Mould you teed cullvated mestto your petst | a All other responses || Tmnotsure - Allother responses | No: All other responses 
Yes 18.6" 24.6" 
ND 
I’m not sure 83.5" 67.4 
Sr. re 
No 97.9" 8.0% 
(232) (18) 


Survey respondents are grouped according to willingness to eat cultivated meat. Feeding preferences are shown as percentage and number in parentheses. Superscript 
letters indicate significant differences within rows (between levels of willingness to feed cultivated meat to pets) as determined by the two-sided test of equality for 
proportions where ab indicates p<0.05 and AB indicates p<0.001. Three separate tests of quality were performed in Table 5 -one for each of the three columns. The test 
in the first column compares those willing to eat cultivated meat against all other responses. The test in the second column compares those unsure about eating 


cultivated meat against all other responses. The test in the third column compares those not willing to eat cultivated meat against all other responses. 


https://doi.org/10.1371/journal.pone.0275009.t005 


23.5% indicated that their primary concern was that it would be expensive, and 22% were pri- 
marily worried about the health and safety implications of the product. The most frequent pri- 
mary concern among those unwilling to feed cultivated meat was that the product was 
‘unnatural’ (43.9%). A primary concern that cultivated meat is unnatural seems to be associ- 
ated with its acceptance (or lack of acceptance) by pet owners-only 4% of those willing to feed 
it to their pets named its putative unnaturalness as their main reservation. This increased to 


Table 6. The relationship between the willingness to feed cultivated meat and consume it, by respondents’ diet. 


Diet 
Would you eat cultivated meat yourself? Would you feed cultivated meat to your pet(s)? Omnivores Vegetarians and vegans 
Yes Yes 78.8° 94.8° 
(156) (37) 
I'm not sure 18.7° 5.1° 
(37) (2) 
No 2.5 0 
(5) (0) 
I’m not sure Yes 15.1 62.28 
(27) (28) 
I’m not sure 75.4" 35.6" 
(135) (16) 
No 9.5 22 
(17) (1) 
No Yes 9.6" 55.8” 
(11) (86) 
I’m not sure 17.5° 28.5° 
(20) (44) 
No 72.8" 15.6° 
(83) (24) 


Survey respondents are grouped according to diet and willingness to consume cultivated meat. Feeding preferences are shown as percentage and number in parentheses. 
Superscript letters indicate significant differences within rows (between diet groups) as determined by the two-sided test of equality for proportions where * indicates 
p<0.05 and “® indicates p<0.001 


https://doi.org/10.1371/journal.pone.0275009.t006 
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Table 7. Willingness to feed cultivated meat, by main reservation about feeding cultivated meat to pets. 


Would you feed cultivated meat to your pet? 


Mata reseuvalion shins teeding cullvaledineat _.Yes___Allother responses | I'mnotsure — Allother responses | No All other responses _ 
It’s unnatural zie 24.7? 15.0 15.0 43.9° 8.7" 

ae OO). LV i eee Wee On 
Iam worried about my pet’s safety / health 22.0" 39.1? 46.9" 22.5% 23.9 32.6 

a — (150). — oe... (107) a 
I’m worried they won’t like it 0.6 0.8 0.4 0.8 15 0.5 

a 01: 
I’m worried about the ethics of cultivated meat 1 1.0 1.2 1.3 0.8 1.3 

a Too. i 
I don’t think it would be more environmentally friendly 0.0 : 0.3 0.4 : 0.0 0.0 : 0.2 


It’s expensive 


My pet is fine eating plant-based alternatives 


My pet is fine eating a meat diet 


I would need more information / to do more research Lee 3 4.7? 6.7" : 1.38 08 : 3.7 
. ml i aa eee 

No reservations 44,9" : 4.438 6.7" 32.6" 0.0%: 28.78 

(155): (17) (17) (155) (0): (172) 


Survey respondents are grouped according to willingness to feed cultivated meat to their pets. Concerns about cultivated meat are shown as percentage and number in 


parentheses. 


Superscript letters indicate significant differences within rows (between levels of willingness to feed cultivated meat to pets) as determined by the two-sided test of 


equality for proportions where ab indicates p<0.05 and AB indicates p<0.001. Three separate tests of quality were performed in Table 7 -one for each of the three 


columns. The test in the first column compares those willing to feed cultivated meat against all other responses. The test in the second column compares those unsure 


about feeding cultivated meat against all other responses. The test in the third column compares those not willing to feed cultivated meat against all other responses. 


https://doi.org/10.1371/journal.pone.0275009.t007 


15% among those who were not sure and raised sharply to 43.9% among those not willing to 
feed it. 

Interestingly, while a primary concern for the health and safety of pets on a diet of culti- 
vated meat was relatively similar among those willing and not willing to feed it (22% and 
23.9% respectively), almost half (46.9%) of those who were unsure about feeding cultivated 
meat were primarily concerned about health and safety. This indicates that a substantial por- 
tion of sampled pet owners could be convinced to feed cultivated meat if research provided 
some reassurance that this type of diet was nutritionally complete and did not carry any risks 
for animals that consume it. 

Very few respondents noted that they were primarily concerned about their pets’ enjoy- 
ment of cultivated meat, which suggests that-if respondents do afford weight to their pets’ 
enjoyment-few individuals in this sample expect cultivated pet food to taste substantially dif- 
ferent to (or at least substantially worse than) conventional pet food. Similarly, very few 
respondents noted the ethics or environmental impact of cultivated pet food as their primary 
concern, which suggests that respondents do not perceive cultivated meat production to be as 
harmful to animals or the environment as the production of conventional pet food. 

Those who were unsure about feeding cultivated meat to their pets were more likely to indi- 
cate the need for more information on the product as their primary reservation, suggesting (if 
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this tendency is also seen in the population at large) that a successful information campaign 
could improve the uptake of the cultivated per food among undecided consumers. 

Finally, and unsurprisingly, respondents who claimed they were not willing to feed culti- 
vated pet food were more likely to indicate the fact that their companion animal was fine on 
their current meat or plant-based diet as their key reservation. 

In this study, we are particularly interested in the discrepancy between those who would eat 
cultivated meat and those who would choose to feed it. The choices of those who would feed 
but not eat it can partially be attributed to their diet. However, it is less clear why some individ- 
uals who would eat cultivated meat themselves were unsure about feeding it (16.5%) or would 
choose not to feed at all (2.1%) (see Table 5). 

To investigate this further, Figs 5 and 6 describe the main concerns about feeding cultivated 
meat for those two groups. As shown in Fig 5, those who would eat cultivated meat but have 
reservations about feeding it most frequently had the safety of the product as their primary res- 
ervation (46.2%). We further disaggregated concerns about health between respondents who 
owned dogs and cats, but the differences in responses were not statistically significant. We 
think it is possible that some respondents do not perceive cultivated meat as ‘real’ meat and 
believe that while humans can ‘get by’ on fake meat, companion animals require ‘real’ meat. 
However, we lack the data to prove or disprove this possibility. 

In contrast to the above, the proportion of those who were willing to eat cultivated meat but 
not feed it was much smaller (2.1%). Fig 6 lists their main concerns, but it is worth noting that 
the numbers were very small, with only 5 respondents choosing this option. Hence, the results 
are much less reliable, and we are unable to draw any firm conclusions from the figure. Never- 
theless, 2 respondents (40%) indicated that their main reservation was that they were happy 
with their pet’s meat diet, 2 respondents indicated concerns about ‘naturalness’ of the product 
as their key reservation (40%), and only 1 respondent (20%) indicated concerns about health 
and safety of cultivated meat as their primary concern. While no firm conclusions can be 
drawn, it appears that for those willing to eat but not feed, health and safety concerns are less 
prominent and ‘naturalness’ might be a much greater concern. 

As shown in Table 8 below, vegans and vegetarians were on average more likely than omni- 
vores to state that they do not have any concerns at all about cultivated pet food, which is 
related to the fact that vegans are also most likely to want to feed cultivated meat. As already 
highlighted in Table 4, vegans and vegetarians were less likely to express as a primary concern 
the belief that meat is a ‘natural’ part of companion diet, with only 17.2% of them highlighting 
as their key concern that their pet is ‘meant’ to eat meat and that removing it would be unnatu- 
ral, compared to 29.7% of omnivores. 

Respondents following a more plant-based diet more frequently identified concerns about 
the ethics of cultivated meat as their primary concern, which may be related to the worry that 
producing cultivated meat will entail harm to animals or is wrongful regardless of harm to 


Reservations about feeding cultivated meat 


Concemed about health/satety [ill 46.2% 
Concerned about price xy 17.9% 
Happy with pet's meat dict x 12.9% 
Concerned it's unnatural 7.7% 
No concerns NY 7.7% 
Would need more information/research [NE 7.7% 


% of respondents 


Fig 5. Reservations about feeding cultivated meat among those who would consume themselves, but uncertain if 
they would feed to their pets (N = 39). 


https://doi.org/10.1371/journal.pone.0275009.g005 
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Reservations about feeding cultivated meat 
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Happy with pets meat cit [lll 40.0%, 
Concemed about healthisatety [IIS 20.05, 


0% 5% 10% 15% 20% 25% 35% 40% 


w 
wW 
w 


% of respondents 


Fig 6. Reservations about feeding cultivated meat among those who would consume themselves, but uncertain if 
they would feed to their pets (N = 39). 


https://doi.org/10.1371/journal.pone.0275009.g006 


animals. Vegetarians and vegans were also more likely to claim that the fact that their pets 
were ‘fine’ eating plant-based pet food was their main reservation, while omnivores were more 
likely to report that their main reservation was that they were happy to keep feeding conven- 
tional pet food. This is consistent with the expectation that respondents are more likely to feed 
their animal in accordance with their own diet, and to be more likely to see this diet as appro- 
priate for their pets. While other differences between omnivores and vegans/vegetarians 
existed, they were not statistically significant. 

Respondents who identified the naturalness of meat-based pet food as their primary worry 
about switching to plant-based pet food were also the ones most likely to report cultivated 
meat’s unnaturalness as a primary concern, with 29.4% of them choosing unnaturalness of cul- 
tivated meat as their biggest reservation for this type of diet (Fig 7). This is interesting because 


Table 8. Main reservations about feeding a cultivated diet to pets, by respondents’ diet. 


Main reservation about feeding cultivated meat Omnivores Vegans and vegetarians Total 
It’s unnatural 19.6" 5.58 15.0 
(96) (13) (109) 
I am worried about my pet’s safety / health 32.6 27.7 31.0 
(160) (66) (226) 
I’m worried they won’t like it 0.6 0.8 0.7 
(3) (2) (5) 
I’m worried about the ethics of cultivated meat 0.2" 3.48 152 
Q) (8) (9) 
I don’t think it would be more environmentally friendly 0.2 0 0.1 
(1) (0) () 
It’s expensive 12.2 16.8 13.7 
(60) (40) (100) 
My pet is fine eating plant-based alternatives 0.2" 10.5% 3.6 
(1) (25) (26) 
My pet is fine eating a meat diet 11.64 0.4® 8.0 
(57) (1) (58) 
I need more information / to do more research evidence 3.7 2.1 3.2 
(18) (5) (23) 
No reservations 19.1° 32.8" 23.6 
(94) (78) (172) 
Total 100.0 100.0 100.0 
(491) (238) (729) 


Survey respondents are grouped according to diet. Concerns about removing meat from a pet’s diet meat are shown as percentage and number in parentheses. 


Superscript letters indicate significant differences within rows (between diet groups) as determined by a two-sample t-test where * indicates p<0.05 and “® indicates 


p<0.001. 


https://doi.org/10.1371/journal.pone.0275009.t008 
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Reservations about feeding cultivated meat 


Concemed its unnatural! es 29.4% 
Concemed about health/satety [iii 26.2% 
Concerned it's not nice J 1.6% 
Concemed about ethical issues [JJ 0.5% 
Concemed about environmental issues [J 0.5% 
Concerned about price x 9.6% 
Happy with pet's meat dict [ES 13.4% 
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Fig 7. Reservations about feeding cultivated meat among those whose primary concern about removing meat 
from pet’s diet was that meat was ‘natural’ (N = 187). 


https://doi.org/10.1371/journal.pone.0275009.g007 


it indicates that appeals to ‘naturalness’ do not serve to justify the feeding of meat as such, but 
the feeding of meat produced in particular ways. 


Factors affecting the willingness to feed cultivated meat to pets 


We performed a set of logistic regressions to establish the factors that are associated with 
respondents’ willingness to feed cultivated meat to their pet(s) (Tables 9-11). As previously 
discussed, respondents who were willing to consume cultivated meat themselves were signifi- 
cantly more likely to also feed cultivated meat to their pets. In Table 9, we investigate the 
importance of the willingness to eat cultivated meat for predicting the willingness to feed it. 
The effects of many variables, while still statistically significant, become less pronounced when 
the effects of the willingness to consume cultivated meat is considered. These variables include 
gender, age, pet diet, and owner diet. The inclusion of ‘willingness to consume cultivated meat’ 
also greatly improves the model fit and helps explain a greater degree of variance in willingness 
to feed cultivated meat to pets. This is an important finding because, as established earlier in 
the paper (Fig 1), over a third of respondents expressed willingness to consume cultivated 
meat. The findings also suggest that questions about owner food preferences should be 
included in future survey studies on this topic. 

In Tables 9-11, being vegan or vegetarian was also associated with the willingness to feed 
cultivated meat, even though it was associated with not being willing to consume cultivated 
meat. Those following more plant-based diets were significantly more likely to be willing to 
feed their pet(s) cultivated meat, even if other factors normally associated with a vegan or vege- 
tarian diet, such as age or gender, were considered. 

Owners of pets on meat diets were significantly more likely to want to feed cultivated meat. 
This suggests that the market for cultivated pet food is most likely to be found among individu- 
als who currently feed meat to their pets, rather than among those already feeding alternative 
diets (e.g., plant-based). This finding is particularly striking as, of those who did not feed their 
pets plant-based diets, many in the sample were vegetarian. As we have seen, pet owners who 
personally follow a plant-based diet were more likely to feed cultured meat relative to an aver- 
age pet owner in the sample. 

In confirmation of our previous discussions, respondents who identified meat’s putative 
naturalness or normalness for pets as their key reservation about switching to plant-based 
food were significantly less likely to want to feed cultivated meat. This suggests that the target 
market for cultivated pet food is among individuals who already feed meat, but perhaps are 
less emotionally attached to it. At the same time, those for whom their biggest concern about 
plant-based pet food was that meat is ‘necessary’ were significantly more likely to want to feed 
cultivated pet food—an indication that cultivated pet food is a useful choice for those who are 
reluctant to embrace plant-based alternatives for their companion animals. 
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Table 9. Factors predicting the willingness to feed cultivated meat to pets. 


Models 
Al A2 
OR OR 
(se) (se) 
Gender (1 = female 0 = male) 0.410*** 0.525* 
(0.096 0.152 
Ethnicity (1 = white, 0 = ethnic minority) 1.023 0.859 
(0.334 0,339 
Age (1 = under 40, 0 = over 40) 137°" 1.489* 
(0.321 0.295 
Pet diet (1 = meat, 0 = no meat) 7.558*** 5.901*** 
(2.687 2.205 
Diet (1 = vegan and vegetarian, 0 = omnivorous) 3.968*** 11.623*** 
(0.749 2.767 
Cat ownership (1 = only cat, 0 = cat and dog/only dog) 0.998 0.867 
(0.173 0.181 
Willingness to consume cultivated meat (1 = willing 0 = not sure/not willing) - 22.085*** (5.374) 
Constant 0.130*** 0.475*** 
(0.065 0.027 
N 711 711 
Log likelihood -443.146 -333.181 
AIC 900.29 682.36 
BIC 932.26 718.89 
Pseudo R-squared 0.10 0.32 


OR-odds ratio 
se-standard error 
* 0.01<p<0.05 

* 0.001<p<0.01 
** 5<0.001 


https://doi.org/10.1371/journal.pone.0275009.t009 


As shown in Table 11, those whose primary reservations were that cultivated meat products 
were unnatural, unsafe, or unethical were significantly less likely to want to feed cultivated pet 
food to their pet(s). Respondents who had no concerns about cultivated pet food and who 
indicated that the price of cultivated pet food was their biggest concern were significantly 
more likely to want to feed it to their pets. This is not surprising, since it suggests that those 
considering cultivated pet food have no reservations about the impact of the product on the 
health of their pet(s) and are already thinking of practical issues such as price and 
convenience. 

Respondents for whom the primary concern was about cultivated pet food being unnatural 
or unsafe, or whose primary reservation was that they were happy with their pet’s current diet 
were (perhaps unsurprisingly) less likely to want to feed cultivated pet food. 

Finally, needing more information about cultivated meat was the primary concern for a 
large proportion of respondents, suggesting that a successful information campaign could 
improve the uptake of the product. 

Being under the age of 40 made people significantly more likely to express willingness to 
feed cultivated meat than older respondents, while female pet owners were significantly less 
likely to do so than male pet owners. However, both effects are only marginally significant, 
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Table 10. Factors predicting the willingness to feed cultivated meat to pets-models including primary concerns about removing animal meat from pets’ diet. 


Models 
Bl B2 B3 B4 B5 B6 B7 
OR OR OR OR OR OR OR 
(se) (se) (se) (se) (se) (se) (se) 
Gender (1 = female 0 = male) 0.511* 0.525* 0.525* 0.473* 0.524* 0.523* 0.488* 
(0.15) (0.15) (0.15) 0.14) (0.15) (0.15) (0.15) 
Ethnicity (1 = white, 0 = ethnic minority) 0.858 0.802 0.859 0.887 0.855 0.834 0.871 
(0.34) (0.32) (0.34) 0.35) (0.34) (0.33) (0.34) 
Age (1 = under 40, 0 = over 40) 1.443 1.502* 1.489* 1.459 1.497* 1.499* 1.510* 
(0.29) (0.3) (0.3) 0.29) (0.3) (0.3) (0.3) 
Pet diet (1 = meat, 0 = no meat) 6.331*** 6.072*** 5.903*** 5.271** 5.907*** 5.913*** 5.135*** 
(2.38) (2.29) (2.2) 1.99) 2.21) (2.21) (2.02) 
Willingness to consume cultivated meat 21.674*** 22.873*** 22.099*** 21.984*** 21.950*** 22.015*** 22.027*** 
(1 = willing 0 = not sure/not willing) (5.31) (5.61) (5.38) (5.4) 5.34) (5.35) (5.36) 
Diet (1 = vegan and vegetarian, 0 = omnivorous) 11.130*** 12.168*** 11.648*** 12.229*** 11.312*** 11.120*** 11.575*** 
(2.66) (2.92) (2.78) (2.95) 2.71) (2.67) (2.76) 
Cat ownership (1 = only cat, 0 = cat and dog/only dog) 0.932 0.847 0.865 0.841 0.882 0.89 0.846 
(0.2) (0.18) (0.18) (0.18) 0.18) (0.19) (0.18) 
Meat is natural 0.546** 
Meat is normal (0.13) 0.033* 
Meat is nice (0.05) 0.938 
Meat is necessary (0.37) 1.665* 
Meat is cheap (0.34) 1.652 
Meat is convenient (0.85) 1.822 
Other (0.92) 0.672 
(0.25) 
N 711 711 711 711 711 711 711 
Log likelihood -329.70 -329.56 -333.17 -329.95 -332.69 -332.45 -332.62 
AIC 677.41 677.12 684.34 677.90 683.39 682.90 683.23 
BIC 718.51 718.22 725.44 719.00 724.49 724.00 724.33 
Pseudo R-squared 0.33 0.33 0.32 0.33 0.32 0.32 0.32 


OR-odds ratio 
se—-standard error 
* 0.01<p<0.05 

* 0.001<p<0.01 
“* 5<0.001 


https://doi.org/10.1371/journal.pone.0275009.t010 


and the effects are not consistent across all models, so these results should be treated with 
caution. 

Interestingly, the type of pet owned by the respondent had no significant impact on their 
likelihood to feed cultivated meat. It was possible that this result was influenced by the fact that 
respondents were split into cat owners, dog owners, and dog and cat owners, as opposed to 
exclusive cat or exclusive dog owners. We performed a separate logistic regression on a limited 
sample of respondents who were either exclusive cat owners or exclusive dog owners, and 
which included other predictors of willingness to feed cultivated meat (gender, ethnicity, age, 
participant’s diet, willingness to eat cultivated meat). The impact of owning a cat was still 
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Table 11. Factors predicting the willingness to feed cultivated meat to pets-models including primary concerns about feeding cultivated meat to pets. 


Models 
Cl C2 C3 C4 C5 C6 C7 C8 c9 C10 
OR OR OR OR OR OR OR OR OR OR 
(se) (se) (se) (se) (se) (se) (se) (se) (se) (se) 
Gender (1 = female 0 = male) 0.524* 0.602 0.528* 0.521* 0.518* 0.518" 0.534* 0.494* 0.520* 0.731 
(0.15) (0.18) 0.15) (0.15) 0.15) (0.15) 0.15) (0.15) (0.15) (0.25) 
Ethnicity (1 = white, 0 = ethnic minority) 0.92 0.813 0.865 0.855 0.835 0.814 0.885 0.854 0.888 0.846 
(0.37) (0.33) 0.34) (0.34) 0.33) (0.33) 0.35) (0.34) (0.35) (0.39) 
Age (1 = under 40, 0 = over 40) 1.506* 1.487* 1.478* 1.487* 1.483* 1.370 1.43 1.540* 1.518* 1.776** 
(0.31) (0.3) 0.29) (0.3) 0.29) (0.28) 0.29) (0.31) (0.3) (0.39) 
Pet diet (1 = meat, 0 = no meat) 6.791*** | 6.700*** | 5.931*** | 5.793*** | 5.914*** | 5.420*** | 5.745*** 2.420* 6.177*** | 4.820*** 
(2.57) (2.55) 2.22) (2.17) 2.21) (2.04) 2.16) (1.03) 2.32) (2.00) 
Willingness to consume cultivated meat 19.341*** | 22.540*** | 22.174*** | 22.135*** | 21.968*** | 19.474*** | 22.024*** | 21.888*** | 22.386*** | 23.620*** 
(1 = willing 0 = not sure/not willing) (4.81) (5.6) (5.4) (5.39) 5.35) (4.77) 5.47) (5.33) 5.49) (6.51) 
Diet (1 = vegan and vegetarian, 0 = omnivorous) | 9.910*** | 11.862*** | 11.653*** | 11.751*** | 11.569*** | 10.510*** | 10.156*** | 12.510*** | 11.735*** | 10.895*** 
(2.41) (2.88) (2.77) (2.81) 2.75) (2.52) | (2.44) (2.99) 2.81) (2.97) 
Cat ownership 0.815 0.916 0.865 0.869 0.873 0.887 0.854 0.828 0.896 0.897 
(1 = only cat, 0 = cat and dog/only dog) (0.18) (0.19) (0.18) (0.18) 0.18) (0.19) (0.18) (0.17) 0.19) (0.21) 
Concerned it’s unnatural 0.179*** 
Concerned about health/safety (0.07) 0.396*** 
Concerned it’s not nice (0.09) 0.427 
Concerned about ethical issues (0.53) 0.658 
Concerned about environmental issues (0.54) 1.000 
Concerned about price (0.00) 3.385*** 
Happy with pet’s meat diet (1.09) 0.150*** 
Happy with pet’s plant diet (0.08) 0.039** 
Would need more information/research (0.04) 0.237* 
No concerns (0.14) | 18.350*** 
(5.99) 
N 711 711 711 711 711 711 711 711 711 711 
Log likelihood -320.15 -323.86 -332.93 -333.05 -332.96 -325.07 -325.94 -325.04 -329.85 -277.04 
AIC 658.29 665.72 683.87 684.10 681.92 668.14 669.88 668.08 677.71 572.08 
BIC 699.39 706.82 724.96 725.20 718.44 709.24 710.98 709.18 718.81 613.18 
Pseudo R-squared 0.35 0.34 0.32 0.32 0.32 0.34 0.34 0.34 0.33 0.43 


OR-odds ratio 
se—-standard error 
* 0.01 <p <0.05 
** 0.001 <p < 0.01 
“py < 0.001 


https://doi.org/10.1371/journal.pone.0275009.t011 


insignificant (OR: 0.73, SE: 0.175, p = 0.189), suggesting that owners of cats and owners of 
dogs were just as likely to express willingness to feed cultivated meat to their pets. 


Discussion and conclusion 


Our results strongly suggest that the market for cultivated pet food differs from the market for 
cultivated meat for human consumption. Our research, in line with previous findings [37, 55, 
56], suggests that when it comes to eating cultivated meat, the main market can be found 
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among omnivores who regularly consume animal protein. However, while willingness to con- 
sume cultivated meat and feed cultivated meat were positively correlated, with 81.4% of those 
in our sample interested in eating cultivated meat willing to feed it to their pets, we observed a 
large proportion of respondents who were not willing to consume cultivated meat yet still 
expressed the willingness to feed it to their pet(s). (36.2% of those unwilling to consume culti- 
vated meat themselves in our sample were willing to feed cultivated pet food.) These results 
suggest a complicated relationship between the market for cultivated meat for human con- 
sumption and the market for cultivated pet food. 

This complexity is compounded when the possible effect of widespread cultivated pet food 
on the broader cellular agriculture industry is considered. Naturally, this is something that our 
data was unable to capture. However, it is worth reflecting on what that impact could be. 

On the one hand (and contrary to what was suggested earlier in the paper) introducing cul- 
tivated meat to consumers via pet food might lead to feelings of disgust, rather than cultivated 
pet food being a gateway to cultivated meat for human consumption. People do not think of 
pet food as suitable for human consumption, and thus an association between pet food and 
cultivated meat could negatively impact interest in the latter. If that is the case, future research 
could explore whether the effect could be offset by different kinds of meat being utilized for 
pet food. For example, perhaps pet food containing cultivated mouse meat (as explored by the 
startup Because Animals) would be less likely to lead to aversion to cultivated meat, as humans 
do not see mouse meat as food in the first place. Nonetheless, cultivated pet food containing 
mouse meat could familiarize consumers with cellular agricultural technologies. 

On the other hand, there is increasing consumer interest in so-called ‘human-grade’ food 
for pets, leading the pet food industry to put increasing emphasis on natural, organic, trace- 
able, sustainable, and certified humane foods. This reflects a humanization in what people are 
looking for in pet food, and thus, perhaps, a move away from considering foods used for pets 
as unsuitable for humans. (Indeed, we are aware of no evidence that, for example, dogs and 
cats being fed beef makes owners less likely to want to eat beef themselves). 

In short, further research is needed to clarify the extent to which a fledgling cultivated pet 
food industry could assist or hinder efforts to introduce cultivated meat for human 
consumption. 

Before detailing further key takeaways from our analysis, it is worth reflecting on limita- 
tions of this study. This will allow us to contextualize the results, but also provide directions 
for future research in this area. 

First, as this was a preliminary, exploratory study, the participants did not constitute a rep- 
resentative sample of any real-world population. Future studies could aim for a more represen- 
tative sample of pet owners in a particular country or region in terms of gender, ethnicity, age, 
and professional/educational background. 

Second, the analysis of motivations/reservations in the present study was limited, as our 
data concerned only participants’ primary reservations. Thus, it neither illustrated the range of 
reservations that individual respondents had about cultivated or plant-based pet food, nor did 
it measure the strength of individual concerns. Future studies in this area could deploy, for 
instance, Likert scales to all for more accurate measures of reservations, capturing both the 
prevalence of varied concerns and their strength. 

Third, this study could have done more to distinguish between cat and dog feeding habits. 
Our data on participants with both cats and dogs (23.7% of the sample) could have better dif- 
ferentiated feeding habits (and concerns) relating to dogs on the one hand and cats on the 
other. In addition to gathering data from participants about differences between their views 
and habits concerning dogs and cats respectively, future studies could expand to include other 
meat-eating companions. Another important study area—captured, to a small extent, by [44]- 
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concerns different sources of cell-based meat. Future studies might explore which different 
cultivated meats are attractive to potential consumers, and whether companion species makes 
a difference. 

The limitations of the present study acknowledged, our findings suggest that advocates of 
cultivated pet food should be aware that they cannot assume that openness to cultivated meat 
for human consumption will translate into willingness to purchase cultivated pet food. Con- 
versely, they cannot assume that aversion to cultivated meat for human consumption will 
translate into an unwillingness to purchase cultivated pet food. This is an important finding 
with significant implications for the cultivated meat industry. 

The fact that there were respondents who were comfortable consuming cultivated meat but 
(at least) uncertain about feeding it to their companions may be surprising, and the motiva- 
tions of this group warrant further research. In this study, such individuals presented a range 
of primary reasons for being concerned about cultivated pet food. We identified health and 
safety of the product as one of the most frequent (46.2%), followed by concerns about the price 
of the product (17.9%). Our data can only take us so far in exploring the basis of a discrepancy 
between a willingness to eat cultivated meat, but not feed it to companions. However, we offer 
some speculative indications of what might be at the basis of this discrepancy, stressing that 
these are proffered as explanations for the existence of a particular group within our data, 
rather that conclusions that we have read off our data. 

First, we acknowledge that health and safety concerns are understandable, given that such 
products are not yet available, and marketing or information campaigns aimed at alleviating 
concerns have yet to be conducted. But we add that it is possible that consumers are more will- 
ing to take (what they perceive to be) risks with their own health than with their companions’ 
health. The prevalence of this attitude is attested to by industry surveys. OnePoll, acting on 
behalf of Spot Pet Insurance, found that 69% of their respondents (made up of 2000 American 
cat or dog owners) favored their pets’ health over their own [62]. A survey by HealthPocket of 
American millennials found that 62% of sampled pet owners would take an ill pet to the vet 
rather than visiting a hospital with their own ailments if they could only afford only one of the 
two [63]. 

Incidentally, a willingness among participants to gamble with their own health rather than 
the health of pets may be particularly true of our sample; as noted, self-selection in our survey 
(i.e., choosing to participate in a study about pets) may have resulted in a sample of individuals 
who are particularly concerned with their companion animals’ well-being. For example, as 
mentioned above, it may have resulted in a sample that is more likely than the general popula- 
tion to consider their pets part of their family. Consequently, our sample might have failed to 
capture those (a minority, if the aforementioned industry surveys are taken at face value) who 
are significantly more concerned about their own health than the health of their companion, 
who might well be willing to favor cultivated pet food if it is cheaper and/or more convenient 
than conventional pet food, even if they are unsure about its healthfulness. 

Second, some consumers may perceive a risk in health for companions while they do not 
perceive a risk in health for themselves. For instance, if one believes that cats ‘need’ meat, and 
yet does not believe that cultivated meat is ‘real’ meat, one may believe that cultivated meat 
will be perfectly healthy for humans, and yet not for cats. As indicated earlier, we cannot test 
the prevalence of this belief among our participants. 

Third, when it comes to price, some consumers may be more willing to pay for (what they 
expect to be) expensive foods for themselves than for their companions. If cultivated meat is 
perceived as a luxury, many people may have no intention to feed it to their pets, even if they 
might try it themselves. 
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Fourth, notwithstanding the discussion on ‘naturalness’ below, we think it possible that 
consumers are more motivated to ensure that their companions’ diets are ‘natural’ than they 
are to ensure their own are, meaning that the (perceived) unnaturalness of cultivated meat 
may carry much more weight when it comes to companions’ diets than our own. 

Fifth, we suspect that consumers have, in general, only limited awareness of potential prob- 
lems associated with conventional pet food. While the environmental impact and ethical 
implications of high-meat human diets are now relatively well-known (if not always able to 
motivate change), the idea that there may be problems with conventional pet food will strike 
many consumers as something of a novelty-or, even if the possibility is acknowledged, it will 
not be an issue to which people will devote much thought. 

These five possible explanations may account for the group of respondents who were will- 
ing to eat cultivated meat, but not feed it to companions. In comparison, there are other con- 
cerns with cultivated pet food might be important for those who would not be open to eating 
cultivated meat themselves—such as concerns about the ethics of cultivated meat or concerns 
about cultivated meat’s aesthetic merits. But we suspect that these will be less likely to motivate 
those who are open to eating cultivated meat but not feeding it to their companions. If these 
reasons motivated an aversion to cultivated pet food, they would presumably motivate an aver- 
sion to cultivated meat for human consumption, too. 

Another significant discovery was that vegans and vegetarians, despite not being willing to 
consume cultivated meat themselves, were the group most likely to want to feed it to their pets. 
If this result is generalizable, then perhaps pet food represents an exception to earlier findings 
that people favor either plant-based diets or cultivated meat, but not both [41]. In fact, consum- 
ers might favor plant-based diets for themselves, but cultivated meat for their companions. 

Further, that a much greater proportion of vegans and vegetarians, compared to omnivo- 
rous respondents, expressed concerns about the price and convenience of vegan or vegetarian 
pet food suggests that these groups have already considered the possibility of feeding their pets 
an alternative diet and are thinking of more practical issues. All of this makes vegans and vege- 
tarians a potentially important target market for the cultivated pet food industry. The growing 
demographic of vegans and vegetarians could provide an important initial market for the pro- 
ducers of cultivated pet food, even though they are unlikely to provide a significant early mar- 
ket for the producers of cultivated meat for human consumption. This also means that there is 
potential for cultivated meat products to become popular among pet owners, regardless of 
their own dietary choices. 

Key obstacles to switching to cultivated meat for humans often rest upon emotive or non- 
falsifiable beliefs. For example, previous research shows that people feel disgusted by cultivated 
meat [64, 65] and believe it to be unnatural [65-67]. As noted by Verbeke et al. [35], things 
considered to be natural have a highly emotive appeal, evoking feelings of purity (meat pro- 
duced naturally, not manipulated or changed by humans) and nostalgia (attachment to cook- 
ing traditions, memories of eating meat during childhood). It is therefore understandable that 
many people might feel reluctant to try cultivated meat and might even be disgusted by it. 

This finds resonance in how people feed their pets. Of those in this study who listed conven- 
tional meat’s naturalness for their pets as their major reservation about plant-based pet food, 
‘cell-based meat is unnatural’ was the most frequently chosen primary concern when it came 
to feeding cultivated pet food. No other group had such a high rate of choosing that answer. 
This suggests a close connection between highly valuing conventional meat’s putative natural- 
ness for pets (relative to plant-based pet food) and being highly concerned about cultivated 
meat’s putative unnaturalness for pets. 

Several papers have looked at ways to frame cultivated meat for human consumption to 
combat perceptions of unnaturalness, such as exposing conventional meat as unnatural [68] or 
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emphasizing the similarities cultivated meat has with conventional meat [69]. However, given 
that the concept of ‘natural’ or ‘unnatural’ is a rationalization based on affective mechanisms 
rather than analytic reasoning [70], this group of consumers is likely to be hard to convince. 

In fact, arguing for the comparative ‘naturalness’ of cultivated meat for pets may be unnec- 
essary: when it comes to pets, although the perception of conventional meat as natural exists 
for owners, the pets themselves will not have a cultural or emotional attachment to conven- 
tional meat. Very few respondents in our survey expressed questions about cultivated meat 
being unpalatable or not ‘nice’ for their pets as a primary concern, reflecting, perhaps, their 
own recognition that the pets themselves would not appreciate the difference. 

A large proportion of people in our sample who were undecided about the benefits of culti- 
vated meat for their pets were primarily concerned about the impact of the product on the 
health of their companion animals. If these numbers reflect broader trends, then a substantial 
portion of the population could be convinced to feed cultivated meat if research or informa- 
tion campaigns provided some reassurance that this type of diet were nutritionally complete 
and did not carry any risks for animals that consume it. Given that these consumers are already 
somewhat open to cultivated pet food, they may represent an ‘easy win’ for the cultivated pet 
food industry (and perhaps, therefore, the broader cultivated meat industry). This result, how- 
ever, must be interpreted with caution. Given that some of our participants were recruited 
through health-focused social media groups, it is at least possible that our respondents are 
more concerned about health than the general population. 

On the other hand, the results suggest-again, if our sample reflects broader population 
trends-that there is comparatively little to be gained in stressing pets’ enjoyment of cultivated 
pet food, as few respondents noted this issue as their primary concern. 

The results of this study echo those of others [27, 61] about greater willingness of owners to 
feed a plant-based diet to dogs than to cats. This perhaps reflects the different ethical issues at 
stake when it comes to feeding plant-based foods to omnivorous dogs than to carnivorous cats 
[19]. However, what is novel is that there is no significant difference in the willingness of own- 
ers of dogs and cats to feed cultivated meat. Thus, contrary to any expectations that may arise 
from arguments presenting cultivated meat as particularly useful as an ethical means to feed 
cats [32], and despite the apparent greater prevalence of dogs currently fed a plant-based diet, 
our results show no reason to believe that cultivated pet food for cats is more likely to be suc- 
cessful than cultivated pet food for dogs. 

In our sample, only a very small proportion of people chose to feed their pets a plant-based 
diet, despite almost a third of respondents identifying as vegan or vegetarian. This indicates that 
people are more willing to take up plant-based diets themselves but might be reluctant to feed it 
to their pets. This is likely to create a dilemma for those who abstain from meat, or otherwise 
recognize the problems of conventional meat production-on one hand, they are likely to have 
ethical objections to animal agriculture, yet on the other hand they are not willing to feed their 
companions a plant-based diet because they see it as a necessary part of their nutrition [18, 19]. 
We contend that cultivated meat has the potential to solve this dilemma by providing a nutri- 
tionally adequate food that is not associated with the ethical problems of farmed meat, yet still 
satisfying the (perceived) nutritional needs of pets. Our results suggest that there are consumers 
ready to embrace this solution-though further work needs to be done to understand precisely 
how many such consumers there are, and what steps could be taken to grow their number. 


Supporting information 


S1 Dataset. Dataset on attitudes to cultivated meat among pet owners. 
(XLSX) 


PLOS ONE | https://doi.org/10.1371/journal.pone.0275009 December 30, 2022 23/27 


PLOS ONE 


Public attitudes to feeding pets cultivated meat 


S1 Data. Data key for the dataset on attitudes to cultivated meat among pet owners. 
(DTA) 


$1 Questionnaire. Survey questionnaire used in the study. 
(DOCX) 


Acknowledgments 


The authors offer sincere thanks to editors and reviewers at this journal for their valuable sug- 
gestions. The authors also thank Andrew Knight, who supervised Alice Oven while she was 
writing the dissertation upon which this paper is ultimately based. 


Author Contributions 

Conceptualization: Alice Oven, Josh Milburn. 

Data curation: Alice Oven, Barbara Yoxon. 

Formal analysis: Barbara Yoxon. 

Investigation: Alice Oven. 

Methodology: Alice Oven, Barbara Yoxon, Josh Milburn. 

Project administration: Alice Oven. 

Software: Barbara Yoxon. 

Writing - original draft: Alice Oven, Barbara Yoxon, Josh Milburn. 


Writing - review & editing: Alice Oven, Barbara Yoxon, Josh Milburn. 


References 


1. Steinfeld H, Gerber P, Wassenaar TD, Castel V, Rosales M, Rosales M, et al. Livestock’s long shadow: 
Environmental issues and options. 2006 [cited 2022 Apr 12]. Rome: Food & Agriculture Organisation. 
Available at: https://www.fao.org/3/a0701e/a0701e00.htm. 


2. Bernstein J, Dutkiewicz J. A public health ethics case for mitigating zoonotic disease risk in food produc- 
tion. Food Ethics. 2021; 6(9): 1-25. https://doi.org/10.1007/s41055-021-00089-6 PMID: 33997264 


3. FAOSTAT. Food and agriculture data. 2021 [cited 2021 May 25]. In: FAOSTAT [internet]. Rome: Food 
and Agricultural Organization. Available from: http://www.fao.org/faostat/en/#home. 


4. Anthis JR. US factory farming estimates. 2019 Apr 11 [cited 2022 Apr 12]. New York: Sentience Insti- 
tute. Available from: https://www.sentienceinstitute.org/us-factory-farming-estimates. 


5. Fischer B. Animal ethics: A contemporary introduction. London: Routledge; 2021. 


Dhont K, Piazza J, Hodson G. The role of meat appetite in willfully disregarding factory farming as a 
pandemic catalyst risk. Appetite. 2021; 164(105279): 1-10. https://doi.org/10.1016/j.appet.2021. 
105279 PMID: 33930493 


7. European-Commission. Attitudes of EU citizens towards Animal Welfare. 2016 Mar 17 [cited 2022 Apr 
12]. In: Eurobarometer [Internet]. Brussels: European Commission. Available from: https://europa.eu/ 
eurobarometer/surveys/detail/2096. 


8. Sanchez-Sabate R, Sabaté J. Consumer attitudes towards environmental concerns of meat consump- 
tion: A systematic review. Int J Environ Res Pub Health. 2019; 16(7): 1220-1257. htips://doi.org/10. 
3390/ijerph1607 1220 PMID: 30959755 


9. Alonso ME, Gonzalez-Montafia JR, Lomillos J. Consumers’ concerns and perceptions of farm animal 
welfare. Animals. 2020; 10(3): 385-361. https://doi.org/10.3390/ani10030385 PMID: 32120935 


10. Okin GS. Environmental impacts of food consumption by dogs and cats. PLoS ONE. 2017; 12(8): 
e€0181301. https://doi.org/10.1371/journal.pone.0181301 PMID: 28767700 


11. PDSA. PDSA animal wellbeing report. 2021 [cited 2021 Aug 4]. Telford, United Kingdom: PDSA. Avail- 
able from: https://web.archive.org/web/20210820145952/https://www.pdsa.org.uk/get-involved/our- 
campaigns/pdsa-animal-wellbeing-report/paw-report-2021. 


PLOS ONE | https://doi.org/10.1371/journal.pone.0275009 December 30, 2022 24/27 


PLOS ONE 


Public attitudes to feeding pets cultivated meat 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


PFMA. New: PFMA Market Data Report. 2021 [cited 2021 Aug 4]. London: PFMA. Available from: 
https://www.pfma.org.uk/market-data-report-2021. 


Meeker DL, Meisinger JL. Rendered ingredients significantly influence sustainability, quality, and safety 
of pet food. J of Anim Sci. 2015; 93(3): 835-847. 


Vale B, Vale RJD. Time to eat the dog? The real guide to sustainable living. London: Thames & Hud- 
son; 2009. 


Statista. Pet food. 2021 [cited 2021 May 25]. Hamburg: Statista. Available from: https://www.statista. 
com/outlook/cmo/food/pet-food/worldwide. 


Ward E, Oven A, Bethencourt R. The clean pet food revolution: How better pet food will change the 
world. New York: Lantern Books; 2019. 


Mintel Group Ltd & Tree Top. Pet food market trends: May 2020. 2020 [cited 2021 May 28]. In: Market 
Trends News [Internet]. Selah, WA: Tree Top Available from: htips://foodingredients.treetop.com/ 
Assets/Documents/Market%20Trends/2020/Tree-Top_Pet_Food_Trends_2020.pdf. 


Rothgerber H. A meaty matter. Pet diet and the vegetarian’s dilemma. Appetite. 2013; 68: 76-82. 
https://doi.org/10.1016/j.appet.2013.04.012 PMID: 23619313 


Milburn J. The animal lovers’ paradox? On the ethics of ‘pet food’. In: Overall C, editor. Pets and people: 
The ethics of our relationships with companion animals. Oxford: Oxford University Press, 2017; pp. 
187-202. 


Knight A, Leitsberger M. Vegetarian versus meat-based diets for companion animals. Animals. 2016; 6 
(9): 57-77. https://doi.org/10.3390/ani6090057 PMID: 27657139 


Dodd SAS, Adolphe JL, Verbrugghe A. Plant-based diets for dogs. J Am Vet Med Assoc. 2018; 253 
(11): 1425-1432. https://doi.org/10.2460/javma.253. 11.1425 PMID: 30451617 


Dodd SAS, Dewey C, Khosa D, Verbrugghe A. A cross-sectional study of owner-reported health in 
Canadian and American cats fed meat- and plant-based diets. BMC Vet Res. 2021; 17(53): 1-16. 
https://doi.org/10.1186/s12917-021-02754-8 PMID: 33509191 


Golder C, Weemhoff JL, Jewell DE. Cats have increased protein digestibility as compared to dogs and 
improve their ability to absorb protein as dietary protein intake shifts from animal to plant sources. Ani- 
mals. 2020; 10(3): 541-552. https://doi.org/10.3390/ani10030541 PMID: 32213956 


Knight A, Light N. The nutritional soundness of meat-based and plant-based pet foods. Revista Elec- 
tronica De Veterinaria. 2021; 22(1): 1-21. 


Knight A, Huang E, Rai N, Brown H. Vegan versus meat-based dog food: Guardian-reported indicators 
of health. PLoS One. 2022; 17(4): e0265662. https://doi.org/10.1371/journal.pone.0265662 PMID: 
35417464 


Zafalon RVA, Risolia LW, Vendramini THA, Rodrigues RBA, Pedrinelli V, Teixeira FA, et al. Nutritional 
inadequacies in commercial vegan foods for dogs and cats. PLoS One. 2020; 15(1): e€0227046. htips:// 
doi.org/10.1371/journal.pone.0227046 PMID: 31951617 


Dodd SAS, Cave Nu, Adolphe JL, Shoveller AK, Verbrugghe A. Plant-based (vegan) diets for pets: A 
survey of pet owner attitudes and feeding practices. PLoS ONE. 2019; 14(1): e0210806. https://doi. 
org/10.1371/journal.pone.0210806 PMID: 30645644 


Shapiro P. Clean meat: How growing meat without animals will revolutionize dinner and the world. New 
York: Gallery Books; 2018. 


Carrington D. No-kill, lab-grown meat to go on sale for first time. The Guardian. 2020 Dec 2 [cited 2021 
May 25]. Available from: https://www.theguardian.com/environment/2020/dec/02/no-kill-lab-grown- 
meat-to-go-on-sale-for-first-time. 

Mellon J. Moo’s law: An investor’s guide to the new agrarian revolution Sudbury: Fruitful Publications; 
2020. 


Milburn J. Just fodder: The ethics of feeding animals. Kingston and Montreal: McGill-Queen’s Univer- 
sity Press, 2022. 


Deckers J. Animal (de)liberation: Should the consumption of animal products be banned? London: 
Ubiquity Press; 2016. 


Kristensen B. Toward the research and development of cultured meat for captive carnivorous animals. 
In: Springer S, Grimm H, editors. Professionals in food chains. Wageningen, Netherlands: Wagenin- 
gen Academic Publishers; 2018. pp. 152-156. 


Corbyn Z. Out of the lab and into your frying pan: the advance of cultured meat. The Guardian. 2020 
Jan 19 [cited 2021 May 25]. Available from: https://www.theguardian.com/food/2020/jan/1 9/cultured- 
meat-on-its-way-to-a-table-near-you-cultivated-cells-farming-society-ethics. 


PLOS ONE | hitps://doi.org/10.1371/journal.pone.0275009 December 30, 2022 25/27 


PLOS ONE 


Public attitudes to feeding pets cultivated meat 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 
47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


Verbeke W, Marcu A, Rutsaert P, Gaspar R, Seibt B, Fletcher D, et al. ‘Would you eat cultured meat?’: 
Consumers’ reactions and attitude formation in Belgium, Portugal and the United Kingdom. Meat Sci. 
2015; 102: 49-58. https://doi.org/10.1016/j.meatsci.2014.11.013 PMID: 25541372 


Anderson J, Bryant C. Messages to overcome naturalness concerns in clean meat acceptance: Primary 
findings. 2018 July [cited 2022 Mar 12]. Olympia, WA: Faunalytics. Available from: https:// 
gastronomiaycia.republica.com/wp-content/uploads/2018/08/informe_faunalytics.pdf. 


Bryant CJ, Barnett JC. Consumer acceptance of cultured meat: A systematic review. Meat Sci. 2018; 
1483: 8-17. https://doi.org/10.1016/j.meatsci.2018.04.008 PMID: 29684844 


Bryant CJ, Barnett JC. What’s ina name? Consumer perceptions of in vitro meat under different 
names. Appetite. 2019; 137: 104-113. https://doi.org/10.1016/j.appet.2019.02.021 PMID: 30840874 


Bryant C, Barnett JC. Consumer acceptance of cultured meat: An updated review (2018-2020). Applied 
Sci. 2020; 10(15): 5201-5226. 


Bryant C, Dillard C. The impact of framing on acceptance of cultured meat. Front Nutr. 2019; 6(103): 1- 
10. https://doi.org/10.3389/fnut.201 9.00103 PMID: 31334244 


Bryant C, Sanctorum H. Alternative proteins, evolving attitudes: Comparing consumer attitudes to 
plant-based and cultured meat in Belgium in two consecutive years. Appetite. 2021; 161(1): 1-11. 
https://doi.org/10.1016/j.appet.2021.105161 PMID: 33577863 


Bryant C, Szejda K, Parekh N, Desphande V, Tse B. A survey of consumer perceptions of plant-based 
and clean meat in the USA, India, and China. Front Sustain Food Syst. 2019; 3(11): 1-11. 


Sax JK, Doran N. Ambiguity and consumer perceptions of risk in various areas of biotechnology. J 
Cons Policy. 2019; 42: 47-58. 


Association for Pet Obesity Prevention. 2018 APOP pet owner and veterinary professionals pet food 
survey. 2019 Mar 12 [cited 2021 Jul 11]. Ocean Isle, NC: Association for Pet Obesity Prevention. Avail- 
able from: https://petobesityprevention.org/2018. 


Bryant CJ. We can’t keep meating like this: Attitudes towards vegetarian and vegan diets in the United 
Kingdom. Sustainability. 2019; 11(23): 6844. 


The Vegan Society. 2019 survey of vegans in Great Britain. The Vegan. 2020; 1: 24. 


Mellon J, Prosser C. Twitter and Facebook are not representative of the general population: Political 
attitudes and demographics of British social media users. Research & Politics 2017; 4(3): 1-9. 


Modlinska K, Adamczyk D, Maison D, Pisula W. Gender differences in attitudes to vegans/vegetarians 
and their food preferences, and their implications for promoting sustainable dietary patterns—a system- 
atic review. Sustainability. 2020; 12(16): 6292-6308. 


PDSA. PDSA Animal wellbeing report. 2017 May [cited 2021 Aug 4]. Telford, United Kingdom: PDSA. 
Available from: https://www.pdsa.org.uk/media/3290/pdsa-paw-report-2017_online-3.pdf. 


Smith W. Does gender influence online survey participation? A record-linkage analysis of University fac- 
ulty, online survey response behavior. 2008 Jun [cited 2021 Aug 4]. In: ERIC (Internet). San Jose, CA: 
San Jose State University. Available from: https://files.eric.ed.gov/fulltext/ED501717.pdf. 


Gotts J. Women consumer power. 2017 Feb 13 [cited 2022 Apr 12]. In: GenAnalytics Blog [Internet]. 
Glasgow: GenAnalytics. Available from: https://web.archive.org/web/20210417233058/ http://www. 
genanalytics.co.uk/knowledge/women-consumer-power/. 


National Farmers’ Union (NFU). The future of food 2040 report. 2017 [cited 2022 Apr 12]. Stoneleigh 
Park, United Kingdom: NFU. Available from: https://www.nfuonline.com/nfu-online/news/the-future-of- 
food-2040/. 


GlobalData. Top trends in prepared foods 2017: Exploring trends in meat, fish and seafood; pasta, noo- 
dles and rice; prepared meals; savory deli food; soup; and meat substitutes. 2017 Jun 30 [cited 30 
August 2019]. London: GlobalData. Available from: htips://store.globaldata.com/report/cs17 13ct—top- 
trends-in-prepared-foods-201 7-exploring-trends-in-meat-fish-and-seafood-pasta-noodles-and-rice- 
prepared-meals-savory-deli-food-soup-and-meat-substitutes/. 


Piazza J, Ruby MB, Loughnan S, Luong M, Kulik J, Watkins HM, et al. Rationalizing meat consumption. 
The 4Ns. Appetite. 2015; 91: 114-128. 


Arora RS, Brent DA, Jaenicke EC. Is India ready for alt-meat? Preferences and willingness to pay for 
meat alternatives. Sustainability. 2020; 12(11): 4877-4397. 


Wilks M, Phillips CJC. Attitudes to in vitro meat: A survey of potential consumers in the United States. 
PLoS ONE. 2017; 12(2): 1-14. https://doi.org/10.1371/journal.pone.0171904 PMID: 28207878 


Dutkiewicz J, Abrell E. Sanctuary to table dining: Cellular agriculture and the ethics of cell donor ani- 
mals. Politics and Animals. 2021; 7(1): 1-15. 


Cole M, Morgan K. Engineering freedom? A critique of biotechnological routes to animal liberation. Con- 
figurations. 2013; 21(2): 201-229. 


PLOS ONE | https://doi.org/10.1371/journal.pone.0275009 December 30, 2022 26/27 


PLOS ONE 


Public attitudes to feeding pets cultivated meat 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


Alvaro C. Lab-grown meat and veganism: A virtue-oriented perspective. J Agric Environ Ethics. 2019; 
32(1): 127-141. 


Circus VE, Robison R. Exploring perceptions of sustainable proteins and meat attachment. Br Food J. 
2019; 121(2): 533-545. 


Rothgerber H. Carnivorous cats, vegetarian dogs, and the resolution of the vegetarian’s dilemma. 
Anthrozoés. 2014; 27(4): 485-498. 


Baker N. Most of us prioritize our pets’ physical and mental health over our own, a new study finds. 
2022 Jan 19 [cited 2022 Apr 6]. Jersey City, NJ: MarthaStewart.com Available from: https://www. 
marthastewart.com/8212842/pet-parents-prioritize-pets-mental-physical-health-over-their-own-study- 
january-2022. 


InfoPoll. How millennials approach healthcare. 2019 Dec 20 [cited 2022 Apr 6]. In: InfoPoll [Internet]. 
Mountain View, CA: HealthPocket. Available at: https://www.healthpocket.com/healthcare-research/ 
surveys/how-millennials-approach-health-insurance. 


Bogueva D, Marinova D. Cultured meat and Australia’s Generation Z. Front Nutr. 2020; 7(148): 1-15. 
https://doi.org/10.3389/fnut.2020.00148 PMID: 33015122 


Liu J, Hocquette E, Ellies-Oury MP, Chriki S, Hocquette JF. Chinese consumers’ attitudes and potential 
acceptance toward artificial meat. Foods. 2021; 10(2): 353-381. https://doi.org/10.3390/ 
foods10020353 PMID: 33562313 


Siegrist M, Sitterlin B. Importance of perceived naturalness for acceptance of food additives and cul- 
tured meat. Appetite. 2017; 113: 320-326. https://doi.org/10.1016/j.appet.2017.03.019 PMID: 
28315418 


Siegrist M, Sutterlin B, Hartmann C. Perceived naturalness and evoked disgust influence acceptance of 
cultured meat. Meat Sci. 2018; 39: 213-219. htips://doi.org/10.1016/j.meatsci.2018.02.007 PMID: 
29459297 


Bryant CJ, Anderson JE, Asher KE, Green C, Gasteratos K. Strategies for overcoming aversion to 
unnaturalness: The case of clean meat. Meat Sci. 2019; 154: 37-45. https://doi.org/10.1016/j.meatsci. 
2019.04.004 PMID: 30986669 


Siegrist M, Hartmann C. Perceived naturalness, disgust, trust and food neophobia as predictors of cul- 
tured meat acceptance in ten countries. Appetite, 2020; 155: 104814. hitps://doi.org/10.1016/j.appet. 
2020.104814 PMID: 32783971 


Wilks M, Hornsey M, Bloom P. What does it mean to say that cultured meat is unnatural? Appetite. 
2021; 156: 104960. htips://doi.org/10.1016/j.appet.2020. 104960 PMID: 32920082 


PLOS ONE | https://doi.org/10.1371/journal.pone.0275009 December 30, 2022 27/27 


